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The Filling Balance of LDPE/ABS/PA6,6 Resin
in Variable-Runner-System
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Abstract
During the injection molding process an excessive packing can occur in the smaller volume cavity because of

volumetric difference of the family-mold. It causes warpage by increased residual stress in the product and flesh by over
packing. In this study, we used a variable-runner system for the filling balance of the cavities by changing the cross-

sectional area of a runner, and confirmed the filling imbalance by temperature and pressure sensors. We carried out
experiments to examine the intfluence of types of resins such as LDPE/ABS/PA6,6 on the filling balancing of the system,
in order to help mold designers, who can easily adopt the variable-runner system to their design. We also examined filling

imbalance in the system with CAE analysis.
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Fig. 1 The shape of the product and sensor positions
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Fig. 2 Drawing of the filling balance tool(Variabl-
runner system) and installed position in
family mold

Table 1 Relationship between number of revolution
and the Cross Sectional Area of Runner

Rotation cycle Filling Balanced(F.B)
CSAR
No. LDPE ABS PA6,6

Rotation 0 100%

Rotation 0.5 95.1%

Rotation 1.0 87.5%

Rotation 1.5 79.8%

Rotation 2.0 72.2% F.B
Rotation 2.5 64.6%
Rotation 3.0 56.9% F.B

Rotation 3.5 49.3% F.B

Rotation 4.0 41.6%
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Fig. 3 Schematics of the closed loop control system

Table 2 Injection molding conditions

Molding conditions

Factor Unit
LDPE | ABS | PA6,6
Melt temp. (C) 200 | 220 | 290
Mold temp. () 45 60 95
Injection speed | (%) 20/50/70/90

Hold pressure (bar) 30 45 30

Holding Time (sec) 8.0 3.0 4.0

Cooling Time (sec) 20.0 150 | 12.0
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Flg 4 Short-shot experlment and CAE analysis of the

family-mold product using ABS resin
Fig. 5 Detail of view finite element model
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Fig. 6 Pressure profiles according to reduction of cross-sectional area of runner
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Fig.10 The resin-arrival time change according to the injection speed
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